Background: Over the past 50 years there was a substantial decrease in the prevalence of smoking in Italy. The objective of this work is to describe attempts to quit and cessation success in Italian smokers. Methods: A surveillance on health-related behaviors (PASSI) was conducted in 2007-13 on a sample of 203 610 Italian adults 25-64 years of age. An analysis of smokers' characteristics and behaviors was performed, focusing on attempts to quit and quit success. Data from national surveys (ISTAT) from 1983 to 2013 (Italian adults, 25-64 years of age, 1983: 46 634; 1987: 40 915; 1990: 36 622; 2000: 77 531; 2005: 71 032; 2013: 64 205) were used to explore if a cessation trend in Italy exists. Results: Smokers who quit in the previous year and were still abstinent when interviewed increased from 1990 to 2013. In the years 2011-13, 38% of people who had smoked in the last 12 months reported at least a quit attempt during the same period and 7% were still abstinent when interviewed. An association of successful recent quit attempts with higher educational level, absence of economic difficulties and younger age was found. In the years 2007-13, the great majority tried to stop unaided. Having received assistance from a cessation program did not increase the probability of enduring abstinence. Conclusions: In Italy interventions to drive more smokers to quit should be focused in particular on disadvantaged groups. Initiatives have to be studied not only to incentive more smokers to try to quit, but also to maintain abstinence over time.
1 It is not clear if this tendency can be mainly attributed to a decline of new cases of tobacco intake, or to an increase of cessations. A decline in smoking initiation has certainly played a role; in fact, from 2000 to 2010 a decrease in lifetime and in last month tobacco use was observed in high school students aged 15-19 years. 2 The role of smoking cessation is much more uncertain: an estimation of the 1986-2009 trend of cessation probabilities showed a rise only in the elderly and in young women (< 30 years). 3 Predictors of quit attempts are equally uncertain. Recent studies have indicated that they are a combination of motivational and selfefficacy factors, and that the number of previous quit attempts can play a role, but with a weak association. 4, 5 As for many other factors affecting health, the major determinant appears to be socioeconomic status. 6 Moreover, the majority of attempts are doomed to failure in the first 6 months. 7 Relapses are associated with nicotine dependence, exposure to smoking cues, craving, withdrawal symptoms, and lack of smoking cessation aids. 8 A more intensive cessation plan seems to be associated to a higher success rate. 9 A deeper understanding of the process from quit attempt to definitive cessation, as well as of the main determinants of successful quitting, is crucial in order to define an effective public health strategy. In Italy for example, in past years a large effort to develop cessation clinics was done, 10 with an unclear impact on smoking prevalence.
The objective of this study is to estimate decennial trends in smoking cessation in Italy, and to describe the main determinants of quit attempts and of long term quitting, including the methods used to quit by smokers.
Methods
Data derive from two surveys: (i) the National health Interview survey for the years 1983, 1987, 1990, 2000, 2005, and 2013 (Indagine Multiscopo sulle Famiglie: condizioni di salute e ricorso ai servizi sanitari) (ISTAT survey); 11 (ii) an ongoing surveillance on behavioral risk factors (Progressi delle Aziende Sanitarie per la Salute in Italia-PASSI) from 2007 to 2013. 12 As for the former, sampling methods and data collection were already described in a previous article 6 and are briefly summarized herein. Health surveys used a two-step sampling method: in the first step about 900 municipalities were selected, using three stratification criteria (demographic, geographic), whereas in the second step a random sample of the families was extracted within the municipality from demographic registries. 6 Each survey was administered on average to 24 000 families and 54 000 people. Every year, the proportion of non-respondents was lower than 10%. Overall 336 939 Italian adults 25-64 years of age, 165 269 men and 171 670 women were included.
As for the second survey, PASSI is an ongoing surveillance system monitoring the prevalence of the major behavioral risk factors for non-communicable chronic diseases and the adherence to some important preventive measures. 13 It is jointly carried out by Italian Local Health Units (LHUs) and Regional Authorities, and by the National Center for Epidemiology, Surveillance and Health Promotion of the National Institute of Health (CNESPS-ISS).
The target population of PASSI consists of all people, ages 18-to 69-years, residing in the LHU area. The survey (eligible) population consists of residents (18-69 years), enrolled on the LHU lists, who have a telephone number available (land-line or cell phone) and are capable of being interviewed. In each LHU, a random stratified sample is drawn on a monthly basis from the residents' lists (25/ month minimum).
The response rate was calculated following the guidelines of the American Association for Public Opinion Research (AAPOR).
14 The response rate (AAPOR RR4, adjusted for ineligible cases) was >80% in every year. Details about the criteria adopted for the calculation can be found elsewhere. 13 The nation-wide coverage of LHUs participating in PASSI increased from 75% in 2007 to more than 90% in 2013. Overall, 203 610 Italian adults 25-64 years of age (99 820 men and 103 790 women) were interviewed by PASSI surveillance in the 2007-13 period.
In PASSI information was collected through questionnaires in which the questions about smoking were very similar across time: they assess the current smoking status, the status 6 and 12 months before and the occurrence of at least a quit attempt in the last 12 months. For the ISTAT survey the questionnaire was administered with a PAPI (Paper and Pencil interviews) method by trained interviewers, whereas for PASSI it was administered by trained personnel of the LHUs, using a computer-assisted telephone interview (CATI) approach.
Definitions and data analysis Smoking status is explored in a different way in the two surveys (see table 1):
(1) In PASSI a current smoker is defined as a person responding 'yes' to the following questions: 'have you ever smoked more than 100 cigarettes in your life?' and 'are you currently smoking?', while in the ISTAT survey a current smoker is defined as a person responding 'yes' only to the second question. (2) An ex-smoker for PASSI is a person responding 'yes' to the first question and 'no' to the second, while in ISTAT he/she is a person who, asked about the smoking status, responds 'no, but I smoked in the past'. (3) In PASSI, overall quit attempters in the last 12 months include unsuccessful attempters, i.e. current smokers who stopped smoking for at least one day in the previous year, and successful recent quitters. i.e. ex-smokers who stopped smoking in the previous year. The latter category comprises two subgroups, short-term abstainers and enduring abstainers. The first includes ex-smokers who quit in the previous six months and the second, ex-smokers who quit between six and twelve months before. For ISTAT surveys, since the year 2000, successful recent quitters are ex-smokers who were one year younger when they quit.
Time trend of smoking cessation rates was estimated using ISTAT dataset from 1983 to 2013, while success of quit attempts was studied on a cumulative PASSI sample 2011-13, and methods used to quit were described using the whole 2007-13 PASSI dataset.
In particular, we studied: (i) the association of recent quit attempts (overall and successful) with sociodemographic and health-related characteristics, and (ii) the association of enduring abstinence with the methods used to quit. The relation between the above mentioned variables and outcomes was explored through univariate and multivariate logistic models, respectively, reporting the odds ratios with confidence intervals (CIs).
All records of 25-64 year old respondents were analyzed. This age range allows to correctly classify people according to the educational level attained.
PASSI and ISTAT estimates were weighted and standardized using the European standard population as a reference. For PASSI, complex survey design analyses were performed with the Taylor series method for variance estimation, using the statistical package Stata 13 (StataCorp LP, TX, USA). Prevalence estimates were weighted, assigning each record a probability weight, equal to the inverse of the sampling fraction, specific for each stratum, LHU and year of data collection; 95% CIs were reported.
For ISTAT data, analyses were performed using a complex system of sampling weights assigning a weight to each individual, with a procedure similar to that of PASSI.
Results
In the most recent years (2011-13) of the whole period studied, the average overall prevalence of current smokers was 27.6% (table 2) . Among these, 1.9% were occasional smokers (<1 cigarette/day), 69.6% smoked 1-19 cigarettes/day, and 28.5% smoked 20 or more cigarettes. The prevalence of ex-smokers was 19.8% (data not shown). The distribution of smoking prevalence across the most relevant sociodemographic and health-related variables is shown in the first column of table 2.
Looking at the quit attempts in the period 2011-13, 37.8% of people who had smoked in the previous year reported to have tried to stop smoking at least once in the last 12 months (table 2) . No differences were found according to sex and perceived economic difficulties. Instead, young people, those suffering from chronic disease, those perceiving ill health, and graduates tried to stop more often than the others in the respective categories. On average, 18.2% of them were still abstinent at the moment of the interview, corresponding to 6.9% of those who had smoked in the past 12 months. Women, people suffering from chronic diseases and those perceiving ill health showed a rate of successful quitting not significantly different from other people in the respective categories. On the contrary, younger people, people with higher education level and those without economic difficulties made a successful quit attempt significantly more often than older people, those with elementary/no educational qualification and those with economic difficulties.
Looking at the temporal trend over the past 30 years, the annual rate of successful recent quitting increased from 2.0% in 1990-5.6% in 2013, and since 2005 women have been more successful than men ( figure 1) .
Considering methods used to quit, the great majority (93.4%) reported to have tried to give up without any assistance, and just small percentages reported having had some kind of support (cessation programs organized by public centers, 0.7%; cessation programs not organized by public centers, 0.5%; pharmaceutical support 3.0%, other forms of assistance/do not remember, 2.3%). Comparing enduring abstainers with the cumulative group of unsuccessful quit attempters plus short-term abstainers, no differences were observed in the success rate among the different methods used to stop smoking (table 3) . Also having had a pharmaceutical support did not change the probability of sustained abstinence.
Discussion
In the recent period 2011-13, 37.8% of smokers in Italy tried to quit in the year before the interview, but only 18.2% of them were still abstinent at the moment of the interview (6.9% of smokers). The long term rate of successful quitting tobacco smoking more than doubled from 1990 to 2005. After that, the positive trend stalled and had no further substantial variation till 2013. More than 90% of these attempters did not use any help to stop smoking, the proportion of those who looked for a professional support was negligible and, more interesting, the success rate of the latter was not higher than that of the former. The trend of prevalence of successful recent quitting appears to be roughly consistent with the opposite trend of smoking prevalence; 6 both showed a flattening curve in the most recent years. These two trends can be the result of the numerous national policy interventions enforced in Italy: direct and indirect advertising, promotion and sponsorship of tobacco products and brands have been banned in 1991, smoking has been banned in public premises, including bars and restaurants, in 2005. 15 The introduction of the 2005s ban was hypothesized to have determined an immediate reduction of smoking prevalence and cigarette consumption, 16 even if this effect was short-lived. 17 The increase of the cessation rate could also be presumably attributed to the network of public smoking cessation centers, targeted in past years by an intensive project of quality improvement. However, they have always shown a very low access rate as they are able to admit every month only 10 patients on average, 18 and for this reason they can hardly have contributed to this trend. On the other hand, the very low number of smokers having quit thanks to a cessation center testify the low impact of this network. Also in the USA the majority of smokers who tried to quit did not use any form of support, but differently from the Italian figures, they were only twice as numerous as those using pharmacotherapy. 19, 20 These data are in contrast with the results of a number of clinical trials 21 and of a recent study on 'real-world' effectiveness in the UK where smokers who used a combination of behavioral support and pharmacotherapy in their quit attempts had three times the odds of success than those who use neither pharmacotherapy nor behavioral support. 22 On the other hand, Chapman and MacKenzie, 23 citing Ex-smokers who were 1 year younger when they quit. other population studies which have shown that unassisted cessation is the most common method used by people who have successfully stopped smoking, suggested that this approach ought to be emphasized by health authorities despite pharmaceutical industry's efforts to promote pharmacologically mediated cessation.
Even if there are alternative explanations for these observations, as for example a selection bias due to people seeking treatment, who are likely to have made previous unsuccessful quit attempts and may be more failure-prone, as stated by Shiffman et al., 24 the poor performance of smoking cessation programs has to be taken into account. In fact, in countries such as the USA and the UK, where the introduction of supposedly effective methods to quit have increased substantially in the past 20 years, the reduction of smoking prevalence was slower than before. 25 This observation contrasts the hypothesis that the lack of improvement in population cessation rates is due to an insufficient number of smokers who use effective treatments. 26, 27 A reason could be that the research has focused mainly on developing interventions to improve attempters' odds of success, but not sufficiently on strategies to increase smokers' motivation to try to quit and to try more frequently. 28 Strategies to promote cessation attempts could therefore consider the introduction of particular policies affecting social norms that drive smokers to quit (i.e. media campaigns) together with the supply of effective smoking cessation treatments.
According to our data, there are some variables predicting the probability to try to stop smoking, like for example the age group 25-44, a higher educational level, and people perceiving a bad health status or suffering from chronic disease. Age and educational level may also predict success of quitting, whereas those perceiving a bad health status show the same success rate of people with self-reported good health. On the other hand, people without economic difficulties show a higher level of success in stopping smoking but not in trying to stop. For these reasons it is necessary take into consideration these results in order to contrast the increase of inequalities and to define a strategy to help those people who for motivation and urgency are probably the best candidates for smoking cessation.
A number of limitations need to be considered when interpreting the results we have presented. First, information on cessation was both self-reported and retrospective. Such reports of successful cessation, as opposed to a longitudinal follow-up, could be affected by some kind of bias, such as recall (past events may be inaccurately recalled, because of several factors such as time elapsed to interview or differential retrieving of memories), telescoping (recalling events as having occurred closer to the time of interview than is true) 29, 30 and social desirability (socially undesirable behaviors are prone to under-reporting). 31 However, despite an imperfect accuracy, the reliability of retrospective smoking status indicators is generally considered good, allowing to compare different subgroups, geographical areas, and years. 30, 32 Second, there is a lack of international consensus on the temporal criteria to define a quit attempt as successful. Across numerous studies, the probability of relapse has been inversely related to the duration of abstinence: 33 for those who have abstained continuously for 12 months, the lifelong relapse rate is <5%. 34 For this reason one year is considered a good marker of definitive cessation. Since such information is not available in the datasets we examined, we adopted two proxy indicators and used continuous abstinence for 6-12 months (enduring abstainers) as a variable associated with a definitive cessation. 35 Third, the 'successful recent quitters' indicator overestimates the rate of definitive cessation, since it includes short-term abstainers, a proportion of which are going to relapse. However, according to published data regarding the usual course of quit attempts, most relapses are gathered in the first few weeks after the quit attempt. 36 In cross-sectional surveys, just a limited number of interviews involve people in this temporal window. Trying to quantify this relapsing component with analyses on the PASSI dataset (not reported here), we estimated that it amounts to about 15-20% of successful recent quitters. The relapsing component is presumably smaller in the ISTAT indicator, because the 1-year period during which the successful quit attempts occurred, is on average somewhat shifted to the past. This difference may explain the discrepancy between the prevalence of 'successful recent quitters' estimated by PASSI for 2011-13 (6.9%) and by ISTAT for 2013 (5.6%). Considering all these aspects, we think that the 'successful recent quitters' ISTAT indicator can be appropriately used for evaluating the trend of smoking cessation.
Finally, despite a large overall sample, in the analysis of the methods used to quit the small size of some subgroups could hinder the identification of some significant associations. However, the odds of enduring abstinence compared with unsuccessful/temporarily successful attempts, found for the different methods, were all very similar, with ratios not significantly diverging from the referent group.
In conclusion, in Italy, in the last 30 years an increase of successful recent quitters' prevalence occurred in conjunction with the introduction of a smoking ban in public places. In recent years advantaged people are more likely to successfully quit, determining an increase of social inequalities. The great majority of those who tried to quit did it on their own, without any support. We can therefore conclude that in Italy the observed increase of successful recent quitters' prevalence is caused more by the introduction of specific contrasting policies than by the diffusion of smoking cessation programs.
